The epigenetic silencing of the estrogen receptor (ER) by hypermethylation of the ESR1 promoter is seen predominantly in triple-negative breast cancers in Indian women.
The proportion of estrogen receptor (ER)-negative and triple-negative (TN) breast cancer in Indian women is higher than that reported in the West, and this difference persists even after their migration to the West. The causes for this significant difference are not entirely clear. Hypermethylation of the ER promoter, an epigenetic alteration, is known to be one of the mechanisms by which the expression of ER is suppressed. Two thirds of breast cancer specimens from an Indian center tested, using the highly sensitive, methylation-specific polymerase chain reaction (MSP) technique, were reported positive. We have used a quantitative assay, the MethyLight, to better assess the extent of methylation in the ESR1 promoter region in 98 breast cancer tumor specimens from Indian women. In addition, the amount of ER transcripts was determined by quantitative reverse transcriptase polymerase chain reaction. Using the stringent cutoff of at least 4% of the target sequence being methylated, 27% of TN tumors were methylated. In addition they demonstrated the highest levels of methylation. In contrast less than 2% ER-positive tumors were hypermethylated. While the proportion of hypermethylated tumors are lower in this study than that estimated using MSP, our results support the notion of increased epigenetic deregulations in ER-negative tumors in general and TN tumors in particular. The development of this assay also permits a rational approach to the selection of patients for clinical trials examining the efficacy of demethylating agents in the treatment of ER-negative breast cancer.